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(57)Abstract: 

PURPOSE: To obtain the subject composition useful as an antistatic film, having excellent 
transparency, electrical conductivity, etc., by adding a metallic coupling agent containing a 
specific group to a dispersion having dispersed a tin-doped indium oxide powder (ITO powder) 
as electrically-conductive powder. 

CONSTITUTION: This composition comprises (A) ITO powder having <0.2^m, preferably ^O.l^am 
average primary particle diameter [preferably the one having 0.01-0.15 atomic ratio of Sn/ 
(Sn+In) and <100O.cm powder specific resistance] as electrically-conductive powder under 
50kg/cm2, (B) a metal alkoxide and/or its partial hydrolyzate (preferably silicon alkoxide, 
especially ethyl silicate) as a binder and (C) a metallic coupling agent containing a phosphate 
group, phosphite group or their ester groups as a binder in a solvent. The composition is applied 
to a transparent base and the coating film is dried at <200° C to give a transparent 
electrically-conductive film having <1 x 105O/square surface resistance value. 
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* NOTICES * • • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the first [ an average of] particle diameter 0.2 as electric conduction powder. 
Constituent for transparence electric conduction film formation which contains in a solvent the 
metal system coupling agent which has a phosphoric-acid radical, phosphorous acid radicals, or 
those ester groups as the tin dope indium oxide powder below mum, and a binder as a metal 
alkoxide and/or its partial hydrolysate, and a joint assistant. 

[Claim 2] The surface-electrical-resistance value which applies the constituent for transparence 
electric conduction film formation according to claim 1 on a transparence substrate, and 
consists of drying a paint film at the temperature of under 200 ** is the formation approach of 
the transparence electric conduction film below 1x105ohms / **. 
[Claim 3] The surface-electrical-resistance value which consists of calcinating at the 
temperature of 200 - 900 ** after applying the constituent for transparence electric conduction 
film formation according to claim 1 on the transparence substrate and drying a paint film at the 
temperature of under 200 ** is 1x104. The formation approach of the transparence electric 
conduction film below omega/**. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejue?u=http%3A%2F%2Fwww 2005/06/08 



JP,07-242842,A [DETAILED DESCRIPTION] 



1/7 ^— V 



♦ NOTICES** 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent which can form the 
transparence electric conduction film excellent in transparency and conductivity, and the 
formation approach of the transparence electric conduction film using this constituent. This 
invention relates to the formation approach of the constituent for transparence electric 
conduction film formation, and the transparence electric conduction film of having used the 
powder of tin dope indium oxide (henceforth ITO) as electric conduction powder, in more detail. 
[0002] The transparence electric conduction film formed from the constituent of this invention is 
suitable as antistatic film, such as a packing material of various semiconductor devices, clean 
room interior material, the Braun tube, and electronic equipment. Moreover, since it is low 
resistance compared with elegance conventionally, this transparence electric conduction film can 
be used also as a transparent electrode, a circuit, etc. 
[0003] 

[Description of the Prior Art] As an electrical conducting material for transparence electric 
conduction film formation, metallic oxides, such as tin oxide, a zinc oxide, and indium oxide, are 
used conventionally. ITO which becomes indium oxide from the mixed oxide which doped a small 
amount of tin oxide especially — conductivity and transparency — it is known that all are good. 
[0004] The formation approach of the transparence electric conduction film using ITO is a binder 
about the gaseous phase method make ITO adhere by technique, such as vacuum deposition, 
sputtering, and ion plating, on a substrate, and submicron detailed ITO powder, (an example, a 
metal alkoxide, or carbon system organic resin) The dispersion liquid which were made to 
distribute in the solution to contain and were coating-ized are use, and it is divide roughly into 
the coating method apply to a substrate by technique, such as spreading and printing. 
[0005] Although the gaseous-phase method has been used widely, the area of the transparence 
electric conduction film obtained has constraint, an installation cost is expensive the top where 
large-area-izing is difficult, and productivity is also conventionally bad. Moreover, the deposit 
efficiency at the time of membrane formation is low, and the rate of a deployment of ITO is very 
as low as 40 - 50%. And since the great portion of ITO adhering to a substrate was removed 
when drawing a circuit by the etching method after membrane formation, there was demerit in 
which the futility of an ingredient increased further. 

[0006] On the other hand, since it can draw a circuit directly by technique, such as screen- 
stencil, since a coating method does not have the futility of an ingredient, the electric 
conduction film is obtained by low cost, and productivity is also high [ a method / construction is 
simple, and ]. However, since ITO powder serves as film of the structure combined with the 
binder, generally the film formed by the coating method is inferior in conductivity compared with 
the film which consists of an ITO single taste obtained by the gaseous-phase method. 
[0007] Since the transparence electric conduction film with good thermal resistance and degree 
of hardness is given as a binder in a coating method, many metal alkoxides are used rather than 
organic resin. However, there was a fault to which powdered condensation tends to take place in 
case it is the desiccation after spreading and baking when the dispersibility of ITO powder will 
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become low, if it coating-izes using a metal alkoxide, and the transparency of the obtained film 

and conductivity become low. 

[0008] 

[Problem(s) to be Solved by the Invention] Therefore, improving transparency, and improving 
about the transparence electric conduction film formed by the coating method using ITO powder, 
so that the film from which conductivity and other properties are also acquired by coincidence 
by the gaseous-phase method may be approached is called for. 

[0009] Generally, in order to raise powdered dispersibility, adding a surfactant and a coupling 
agent to dispersion liquid, or carrying out surface treatment of the powder by these before 
preparation of dispersion liquid is known. However, since powder will come to be completely 
covered with a binder on the other hand if dispersibility is raised in this way when powder is 
electric conduction powder, contact of powder is lost in the obtained film and it leads to a 
membranous conductive fall. Therefore, it was difficult to reconcile membranous conductivity and 
transparency. 

[0010] Conductive particle by which surface preparation was carried out to JP,1-261469,A by 
the silane coupling agent as an example which applied the coupling agent to ITO powder (an 
example, ITO powder) Vehicle (an example, alkoxysilane) The transparence electric conduction 
film excellent in surface hardness used as a principal component is proposed. By carrying out 
surface preparation of the ITO powder beforehand by the silane coupling agent, it is a vehicle, 
(binder) Powdered dispersibility improves and it is explained that a degree of hardness becomes 
high. However, although a degree of hardness becomes high even if it carries out surface 
treatment of the ITO powder by the silane coupling agent so that clearly from the comparison 
with the example in the above-mentioned official report, and the corresponding example of a 
comparison, transparency hardly changes to the case of not processing, but conductivity shows 
a fall inclination a little. 

[001 1] any of transparency and conductivity — although — it is offering the approach of forming 
the improved transparence electric conduction film by the coating method using ITO powder, and 
the constituent for transparence electric conduction film formation used for this formation 
approach. [ purpose / of this invention ] 
[0012] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose is 
attained by adding the metal system coupling agent which has a phosphoric-acid radical, 
phosphorous acid radicals, or those ester groups in the dispersion liquid which distributed ITO 
powder. 

[0013] The place made into the summary of this invention here is a constituent for transparence 
electric conduction film formation which contains in a solvent the metal system coupling agent in 
which it has ITO powder as electric conduction powder, and it has a phosphoric-acid radical, 
phosphorous acid radicals, or those ester groups as a binder as a metal alkoxide and/or its 
partial hydrolysate, and a joint assistant. 

[0014] A surface-electrical-resistance value is 1x105 by applying this constituent for 
transparence electric conduction film formation on a transparence substrate, and drying a paint 
film at the temperature of under 200 **. The transparence electric conduction film below 
omega/** can be formed. Moreover, a surface-electrical-resistance value is 1x104 by 
calcinating at the temperature of 200 - 900 ** after applying the above-mentioned constituent 
for transparence electric conduction film formation on the transparence substrate and drying a 
paint film at the temperature of under 200 **. The transparence electric conduction film below 
omega/** can be formed. 
[0015] 

[Function] Hereafter, the configuration of this invention is explained in detail with the operation. 
[0016] For the ITO powder used by this invention, the atomic ratio of Sn/(Sn+In) is 50 kg/cm2 
within the limits of 0.01-0.15. The powder specific resistance in a green compact is 100. The 
following [ omega-cm ] are desirable. By less than 0.01 and 0.15 **, powder specific resistance 
becomes [ this atomic ratio ] high, and high conductivity is hard to be acquired. Moreover, 50 
kg/cm2 The powder specific resistance in a green compact is 100. The surface-electrical- 
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resistance value at the time of considering as the transparence electric conduction film becomes 
high, and high conductivity also becomes an omega-cm super-******** case is hard to be 
acquired. 

[001 7] 0.2 micrometers or less of first [ an average of ] particle diameter of ITO powder are 
preferably set to 0.1 micrometers or less. If this particle diameter exceeds 0.2 micrometers, the 
effect of dispersion by the light will become large, and the transparency of the transparence 
electric conduction film obtained will fall. 

[0018] the ITO powder mentioned above reacts the water solution and alkali water solution 
which dissolved each chloride of In and Sn — making — an In-Sn coprecipitation hydroxide — 
obtaining — this 350-1000 degrees C — desirable — It can manufacture by calcinating within 
the limits of 400 - 800 **, and converting into an oxide. However, the manufacture approach of 
ITO powder is not limited to this. 

[0019] The metal alkoxide used as a binder by this invention is a low-grade alkoxide of one metal 
of Si, Ti, Zr, and aluminum, and one sort or two sorts or more can be used for it. A low-grade 
alkoxide means the alkoxide formed from the alcohol of carbon numbers 1-4, and are specifically 
a methoxide, ethoxide, n-propoxide, i-propoxide, n-butoxide, i-butoxide, sec-butoxide, and tert- 
butoxide. 

[0020] As an example of a metal alkoxide, it is silicon tetra-ethoxide. (trivial name ethyl silicate) 
Aluminum TORIISO propoxide, zirconium tetra-butoxide, titanium tetra-isopropoxide, etc. are 
mentioned. The metal alkoxide suitable for especially using it by this invention is a silicon 
alkoxide, and especially its use of ethyl silicate is desirable. 

[0021] If a metal alkoxide is applied on a substrate, it will receive hydrolysis with the moisture in 
a constituent or air, and will separate alcohol. If desiccation removes this alcohol, since the coat 
which consists of a metal-oxygen crosslinking bond can be formed on a substrate, a metal 
alkoxide functions as a binder. And compared with organic resin, the degree of hardness of a 
coat and thermal resistance which were formed are high, and it can calcinate further and can 
also change into the coat of a metallic oxide completely. 

[0022] It can be used also being able to replace with a part or all of a metal alkoxide the partial 
hydrolysate obtained by adding water or an acid to a metal alkoxide, and making it hydrolyze. 
Thereby, the film formation by the hydrolysis after coating is promoted. Therefore, when the 
constituent of this invention does not contain water or an acid with a hydrolysis promotion 
operation, it is desirable to use the partial hydrolysate of a metal alkoxide as a binder. 
[0023] In this invention, distribution of ITO powder is raised and the metal system coupling agent 
which has a phosphoric-acid radical, phosphorous acid radicals, or those ester groups is used as 
a joint assistant which helps association with ITO powder and a binder to coincidence. In 
addition, a phosphoric-acid radical is the semantics also containing condensed-phosphoric-acid 
radicals, such as a pyrophosphoric acid. The metal system coupling agent suitable for using it by 
this invention is the aluminum system or titanate system coupling agent containing these 
radicals, and can use one sort or two sorts or more. The example is shown below. 
[0024] ** Aluminate coupling agent [0025] 

[Formula 1] 

CH, 0 

I II 
CH 3 -CH-0-AI-0-P (OC.H.t), 



H,C C' COCzHj 
H 

[0026] ** Titanium system coupling agent [0027] 
[Formula 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/06/08 



slP,07-242842.A [DETAILED DESCRIPTION] 



4/7 ^— V 



0 0 0 

^ II II II 

© CO-Ti (OPOP (OC,Hu) ? ), 

1 I I 
CH 2 O OH 



O O 

II II 

(2) CH 2 0-Ti (OPOP (OCH,,),), 
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CHjO 7 OH 



CH, 
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OH 

CH, O 
I II 
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I 

CH 3 — CH-0 



J 4 



Ti ■ [HP(0)(OC 8 H l7 ) 2 ] 2 



(c 8 H J7 0]yTi- [HP(0)(OC„H, B )z]i 



® 



CH 2 -0-CHrCH = CH 2 



C 2 H 5 ~C-CH 2 -0 

I 



CH 2 -0-CH z -CH = CH 2 



Ti • [H P ( 0 XO C 1 9 H 1 9)2] j 



[0028] After also applying this metal system coupling agent, hydrolysis is received, and it 
participates in membrane formation together with the metal alkoxide of a binder. Therefore, the 
obtained film becomes the thing of one sort of copolymerization structures which the 
hydrolyzate of both metal alkoxide and metal system coupling agent combined mutually. 
[0029] Into the dispersion medium of ITO powder, by having added the metal system coupling 
agent which has a phosphoric-acid radical or its ester group as a joint assistant (**) in addition 
to the metal alkoxide of a binder, ITO powder is distributed moderately and the chain-like 
network structure is formed between ITO powder. Therefore, a powdered distributed condition is 
stabilized, also during the desiccation after spreading, and baking, condensation of ITO powder is 
avoided, ITO powder is distributed in the film at homogeneity, and the film excellent in 
transparency without a crack or exfoliation is formed. To and the inside of a joint assistant (**) 
When a phosphoric-acid radical or its ester group existed and a joint assistant was not added, it 
became clear that the conductivity of the film obtained increased remarkably compared with the 
case where the silane coupling agent (silane coupling agent which has functional groups, such as 
an example, an amino group, a vinyl group, and a glycidoxy radical) of common use is added. 
[0030] solvent which mixes ITO powder, a binder, and a joint assistant (for ITO powder, it is a 
dispersion medium) ****** — it is desirable to use water or alcohol. As alcohol, one sort, such 
as a methanol, ethanol, n-propanol, iso-propanol, a butanol, a hexanol, and a cyclohexanol, or two 
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sorts or more can be used. The mixed solvent of alcohol and water can also be used. A desirable 
solvent is as little as alcohol, (it is less than [ 20 vol% ] to alcohol) It is a mixed solvent with 
water. 

[0031] the presentation of the constituent for transparence electric conduction film formation of 
this invention — ITO powder the 100 weight sections — receiving — a metal alkoxide — as an 
oxide — 1-200 the weight section — desirable — 2-100 the weight section and a metal system 
coupling agent — as an oxide — 0.01-100 the weight section — desirable — 0.1 - 10 weight 
section and solvent It is good to consider as within the limits of the 100 - 1000 weight section. 
In this presentation out of range, it becomes difficult to obtain the transparence electric 
conduction film having high transparency and conductivity. 

[0032] The constituent for transparence electric conduction film formation of this invention is 
the metal alkoxide 100, in order to promote hydrolysis of the metal alkoxide of a binder further in 
addition to the above-mentioned indispensable component. The acid below 10 weight sections 
may be added to the weight section. It is desirable to add an acid especially, when a metallic 
oxide is not a partial hydrolysate. As an acid, all of organic acids, such as carboxylic acids, such 
as inorganic acids, such as a hydrochloric acid, a nitric acid, and a phosphoric acid, an acetic 
acid and a formic acid, and oxalic acid, and sulfonic acids, can be used. 

[0033] The constituent for electric conduction film formation of this invention can also contain 
still more nearly another arbitration additive if needed, the example of such an additive — 
thickener (for example, hydroxypropylcellulose) Spreading assistant (various kinds of surfactants) 
etc. — it is. Each of these additives adds the transparency of the transparence electric 
conduction film obtained, conductivity, and the property of a degree of hardness and others in 
the amount of the range which is not checked remarkably. 

[0034] With a conventional method, the constituent for transparence electric conduction film 
formation of this invention mixes ITO powder, a binder, a joint assistant, other additives, and a 
solvent, and can prepare them by making homogeneity distribute ITO powder in liquid. Common 
use equipments, such as a paint shaker, a ball mill, Seng Tori Mill, SANDOGURAINDOMIRU, and a 
homogenizer, can be used for powdered distribution. 

[0035] For example, either of the above-mentioned equipment is used and it is a dispersion 
medium first about ITO powder, (solvent) After making it distribute in alcohol and fully soaking a 
front face in alcohol, the constituent of this invention can be prepared by adding the remaining 
components and continuing mixing further. 

[0036] A roll coater, a spin coater, immersion, a spray, etc. may perform spreading of the 
constituent for transparence electric conduction film formation by any of the spreading means of 
common use. Moreover, when forming a pattern like a circuit or an electrode, the constituent of 
this invention can also be applied to a substrate by the printing technique, such as screen- 
stencil. Although there is no limit in a substrate ingredient, they are usually transparent 
materials, such as glass and plastics. 

[0037] If it dries by heating preferably after spreading or printing, the metal system coupling 
agent of the metal alkoxide of a binder and a joint assistant will hydrolyze, and the transparence 
electric conduction film with which it comes to combine ITO powder by the hydrolyzate of these 
binders and a joint assistant will be obtained. Although what is necessary is just to determine 
drying temperature suitably according to the class of solvent and the thermal resistance of a 
substrate which were used, ordinary temperature thru/or the temperature to 200 ** are suitable 
for it, for example. 

[0038] For the transparence electric conduction film of this invention obtained after desiccation, 
a surface-electrical-resistance value is 1x105. The property below omega/** is shown. 
Moreover, it is thickness 0.5 on the glass substrate of 90% of light transmittance. The light 
transmittance of the film obtained by the case where it forms by mum is 87% or more. On the 
other hand, when a joint assistant is not added or a joint assistant is a silane coupling agent, a 
membranous surface-electrical-resistance value is 1x106. It becomes more than omega/**. That 
is, this invention can raise conductivity remarkably, without reducing the light transmittance of 
the transparence electric conduction film. 

[0039] When a substrate is an ingredient with high thermal resistance like glass, the 
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transparence electric conduction film obtained after desiccation may be further calcinated in 
atmospheric air or inert gas. A part for organic [ which remains in the film by this baking ] is 
removed, the film carries out eburnation, membranous conductivity improves further, and it is a 
surface-electrical-resistance value 1x104 It can carry out to below omega/**. Although what is 
necessary is just to choose baking conditions so that this purpose may be attained, 20 minutes - 
about 10 hours are suitable for them at 200 - 900 **, for example. It is much more desirable that 
burning temperature is more than 350 **. 
[0040] 

[Example] Although an example is shown below, these do not limit this invention. 
[0041] Preparation In metal of ITO powder InCI3 containing 300g Water-solution 900 mL and 
55wt%SnCI4 Water solution After mixing 130g, it was made to react with an ammonium 
bicarbonate water solution (1800g/6L) at 50 degrees C of solution temperature, and 
coprecipitation of the hydroxide of In and Sn was carried out. The atomic ratio of [Sn/(Sn+In) is 
1/10]. . Inclination washing of the precipitate was carried out with ion exchange water, and ITO 
powder was obtained after calcinating at 650 degree C for 3 hours, the desiccation back 
classified by **, and. The specific surface area of this powder is 30 m2/g by measurement by 
the BET adsorption method, (considerable in first [ an average of ] particle diameter of 0.03 
micrometers) 50 kg/cm2 The resistivity in a green compact was 25 ohm-cm. 
[0042] In the following examples and examples of a comparison, the transparence electric 
conduction film was formed using the above-mentioned ITO powder. Moreover, membranous light 
transmittance is the Jasco Corp. make. It is a UBEST55 mold spectrophotometer and a surface- 
electrical-resistance value is Law Lester AP MCP-T400 by Mitsubishi Petrochemical Co., Ltd. It 
investigated, respectively. 

[0043] (Example 1) 10g of ITO powder — paint shaker (glass bead 25g) using and shaking — 
ethyl alcohol 20g — it was made to distribute for 60 minutes to inside To the obtained 
dispersion liquid, they are ethyl silicate 1.8 g and a screw, (dioctylpyrophosphate) Oxy-ASETE 
[0044] TOCHITANETO ([Formula 2]) Compound of** ** After adding 0.2 g, 0.02g of 12-N 
hydrochloric acids, and 2g of water and shaking for 30 more minutes, the bead was removed and 
the constituent for transparence electric conduction film formation was prepared. 
[0045] Using the bar coating machine, this constituent for transparence electric conduction film 
formation was applied so that desiccation thickness might turn into 0.5-micrometer thickness on 
the glass plate of 90% of light transmittance, and it dried by 1 00 ** for 2 hours, and the 
transparence electric conduction film was formed. The obtained transparence electric 
conduction film was observed visually, and had neither a crack nor exfoliation. For a film 
property, light transmittance is 89% and a surface-electrical-resistance value. 4.2x104 They were 
omega/**. 

[0046] (Example 2) About the transparence electric conduction film obtained in the example 2, it 
is in atmospheric air further. It calcinated for 30 minutes at 400 degrees C. Neither a crack nor 
exfoliation was accepted also in the film after baking. Light transmittance does not change at 
89%, but the film property after baking is a surface-electrical-resistance value. 1.8x103 It fell to 
omega/**. That is, conductivity improved further by baking. 

[0047] (Example 3) It is isopropanal POKISHIJIO [0048] about titanium isopropoxide 2.5 g and a 
joint assistant in a binder. KUCHIRUHOSUFETO aluminum ethyl acetoacetate ([Formula 1]) The 
constituent for transparence electric conduction film formation and the transparence electric 
conduction film were formed like the example 1 except having changed into 0.001 g of 
A surface-electrical-resistance value a film property 87% 5.7x104 They were omega/**. [ light 
transmittance ] 

[0049] (Example 4) Considering the mixture of ethyl silicate 1 .2 g and zirconium n-butoxide 0.6 g 
as a joint assistant, it is tetra-isopropyl as a binder, (dioctyl phosphite) CHI [0050] TANETO 
([Formula 2]) The constituent for transparence electric conduction film formation and the 
transparence electric conduction film were formed like the example 1 except having used the 10 
g compound of ** **. A surface-electrical-resistance value a film property 87% 6.2x104 They 
were omega/**. [ light transmittance ] 

[0051] (Example 1 of a comparison) Screw of a joint assistant (dioctylpyrophosphate) The 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 



2005/06/08 



/V JP,07-242842,A [DETAILED DESCRIPTION] 



7/7 ^— V 



constituent for transparence electric conduction film formation and the transparence electric 
conduction film were formed like the example 1 except having not added oxy-acetate titanate. 
For a film property, light transmittance is 86% and a surface-electrical-resistance value. 2.6x107 
They were omega/**. 

[0052] (Example 2 of a comparison) About the transparence electric conduction film obtained in 
the example 1 of a comparison, it is . After calcinating for 30 minutes at 400 degrees C, the 
transparence electric conduction film property was investigated. Consequently, a surface- 
electrical-resistance value 87% 8.3x105 They were omega/**. [ light transmittance ] 
[0053] (Example 3 of a comparison) The constituent for transparence electric conduction film 
formation and the transparence electric conduction film were formed like the example 3 except 
having not added the ISOPUROPOKISHIJI octyl phosphate aluminum ethyl acetoacetate of a 
joint assistant. For a film property, light transmittance is 86% and a surface-electrical-resistance 
value. 3.3x107 They were omega/**. 

[0054] (Example 4 of a comparison) Tetra-isopropyl of a joint assistant (dioctyl phosphite) The 
constituent for transparence electric conduction film formation and the transparence electric 
conduction film were formed like the example 4 except having not added titanate. For a film 
property, light transmittance is 84% and a surface-electrical-resistance value. 1.1x108 They were 
omega/**. 

[0055] (Example 5 of a comparison) The constituent for transparence electric conduction film 
formation and the transparence electric conduction film were formed like the example 1 except 
having changed the joint assistant into isopropylisostearoyl titanate 0.2g. A surface-electrical- 
resistance value a film property 89% 8.7x106 They were omega/**. [ light transmittance ] 
[0056] (Example 6 of a comparison) It is ethyl silicate as a binder. 1.2g and zirconium n-butoxide 
Considering 0.6g mixture as a joint assistant, it is N-beta. (aminoethyl) The constituent for 
transparence electric conduction film formation and the transparence electric conduction film 
were formed like the example 1 except having used gamma-aminopropyl triethoxysilane 10g. For 
a film property, light transmittance is 87% and a surface-electrical-resistance value. 1.2x106 
They were omega/**. 
[0057] 

[Effect of the Invention] The transparence electric conduction film formed by the coating 
method from the constituent for transparence electric conduction film formation of this invention 
as explained above is 1x105, with a surface-electrical-resistance value drying, with high light 
transmittance held. When it calcinates below omega/**, and after desiccation, it is 1x104. 
Conductivity [ say / below omega/** ] improved remarkably (low resistance) It is shown. That is, 
conductivity and transparency can be reconciled. Therefore, the transparence electric 
conduction film formed of this invention is useful as electrification prevention material of the 
high performance having high conductivity and the outstanding transparency, and can use the 
transparence electric conduction film further formed into low resistance especially by baking also 
for applications, such as a circuit and an electrode. 



[Translation done.] 
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